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FIG. 5

Y
INPUT l
190
)
SIGNAL
PROCESSING UN s - -
( / /
SIGNAL AN AUDIO
DEMODULATOR l ™ SEPARATOR '""" PROCESSOR QUTPUT '
o 140 T 160 165
L !y vy ¢ /
STORAGE |+> GUI UNIT }—» DISPLAY l
179~ CONTROLLER
COMMUNICATION
UNIT

180 -~ MANIPULATOR I



U.S. Patent Apr. 23, 2019 Sheet 6 of 10 US 10,270,513 B2

FIG. 6

120
121 122 124 125
FIRST FILTER \ » AMPLIFIER \ » SECOND FILTER\ > VIIXER \
123
v <

AGC UNIT




US 10,270,513 B2

Sheet 7 of 10

Apr. 23, 2019

U.S. Patent

_mo.cq._: JON4d

!

IV
|

/

Ot}

Ad id1

‘mm_._._ow:.zoo

¢
oo o0
1d

~E¢}

£14!




U.S. Patent Apr. 23, 2019 Sheet 8 of 10 US 10,270,513 B2

LPF

130
. (
»%» m DEMODULATOR\

- \
2 L. 55 O\
<t
L.
51 8
\
/ & \
) &(D
I <[
i} A \ i o
Spe0 JaxIp “ — _
oy g <
~— — +~
= 5
-
-

FIG. 3

124

R Q.
e

UONI9[3S oY+
04UDY UIBD) YNT XUIBI UIUMS




U.S. Patent Apr. 23, 2019 Sheet 9 of 10 US 10,270,513 B2

130
(

LPF

A
z
S

P

®| ® |
= Ri=l=ps

I0N93[aS Jald +
03U07) UIBY) YN XUIEW YIUMS

LPF

e
O
—
5
-
=
-
=
LL]
O
+
A

GONTROLLER

140

X

RF
AGC
2

FIG. 9
TANE

F(UH))
RF
123— | AGC
1

A

4

Attenuator
115

110



U.S. Patent Apr. 23, 2019 Sheet 10 of 10 US 10,270,513 B2

FIG. 10

( START )

INPUT SIGNALS S1001
AMPLIFY ONLY THE SIGNAL S 1000
CORRESPONDING TO SELECTED CHANNEL

PERFORM ACG SO THAT SIGNALS 31003
MAINTAIN PRESET LEVEL VALUE

DEMODULATE 51004

END



US 10,270,513 B2

1

BROADCAST RECEIVING APPARATUS AND
METHOD FOR CONTROLLING THEREOF

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s based on and claims priority under 35
U.S.C. § 119 to Korean Patent Application No. 10-2016-

0102322, filed on Aug. 11, 2016 1n the Korean Intellectual
Property Oflice, the disclosure of which 1s incorporated by
reference herein 1n its entirety.

BACKGROUND

1. Field

The present disclosure relates generally to a broadcast
receiving apparatus and a control method thereof, and for
example, to a broadcast receiving apparatus capable of
controlling changes 1n broadcast signals due to communi-
cation signals, and a control method thereof.

2. Description of Related Art

The environment of mobile communication technology
has changed globally and this gave rise to the recent explo-
sion of use of the Long Term Evolution (LTE) communica-
tion.

However, 1in certain countries, depending on their policies
of frequency allocations, circumstances arise where the
UHD broadcast frequency band 20 and the mobile commu-
nication frequency band 30 such as LTE are used together,
as illustrated in FIG. 1. For example, the frequency alloca-
tion policy 1n South Korea allows that the L'TE transmission
signal frequency band 31 1s present between the frequency
band 21 corresponding to channels 52 and 53 which are
UHD channels and the frequency band 22 corresponding to
channels 54 to 56, and that the frequency band 22 corre-
sponding to UHD channels 54 to 56 1s present between the
LTE transmission signal frequency band 41 and the LTE
reception signal frequency band 32.

Accordingly, as illustrated 1n FIG. 2, there 1s an increased
possibility that relatively stronger frequency such as LTE
communication signal frequency 31 can act as adjacent
noise with respect to the frequency band 22-1 corresponding
to broadcast signal. In the above case, as 1llustrated in FIG.
3, when a mobile device 200 transmits or receives LTE
signals within a predetermined distance from a broadcast
receiving apparatus 100 on which UHD TV channel is being,
watched, problem can occur because the currently-watched
TV screen can break or the channel can be skipped. Accord-
ingly, there 1s a need for a technology that can address such

inconvenience of the broadcast viewers described above.

SUMMARY

Example embodiments of the present disclosure address
the above disadvantages and other disadvantages not
described above.

In order to address the problems described above,
example embodiments are directed to providing a broadcast
receiving apparatus capable of controlling changes 1n broad-
cast signals due to communication signals, and a control
method thereof.

In order to address the objectives mentioned above, a
broadcast receiving apparatus includes an inputter compris-
ing input circuitry configured to receive mput signals, a
signal processing unit comprising signal processing circuitry
configured to amplily a signal of a selected channel of the
input signal, and to perform automatic gain control to
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2

control the amplified signal to maintain a predetermined
level value and output the amplified signal maintaining the
predetermined level value, a demodulator configured to
demodulate the signals output from the signal processing
unit, a controller configured to control an operation of the
signal processing unit and the demodulator 1n response to
the selected channel being a signal 1n a first frequency band,
the controller configured to control the signal processing
unit to perform the automatic gain control with a first
sensitivity with respect to the amplified signal, and to control
the signal processing unit to perform the automatic gain
control with a second sensitivity less than the first sensitivity
with respect to the amplified signal in response to the
selected channel being a signal included m a second {ire-
quency band, wherein the second frequency band 1s an ultra
high frequency (UHF) band, and the first frequency band 1s
a frequency band different from the ultra high frequency
(UHF) band.

In an example, when the selected channel 1s a channel 1n
a second frequency band, the controller controls the signal
processing unit to perform automatic gain control only when
a level value of the amplified signal 1s outside a preset range.

In response to the selected channel being a channel in the
first frequency band, the controller performs automatic gain
control with respect to a level value of the amplified signal
at a speed corresponding to the first sensitivity, and 1n
response to the selected channel being a channel in the
second Irequency band, the controller performs automatic
gain control with respect to a level value of the amplified
signal at a speed corresponding to the second sensitivity,
wherein a speed corresponding to the second sensitivity 1s
slower than a speed corresponding to the first sensitivity

The signal processing unit may include a first signal
processing unit configured to process a signal 1n a very high
frequency-low (VHF-L) signal band, a second signal pro-
cessing unit configured to process a signal 1n a very high
frequency-high (VHF-L) signal band and a third signal
processing unit configured to process a signal in an ultra
high frequency (UHF) signal band, the controller controls
the first and second signal processing units to perform
automatic gain control with the first sensitivity, and controls
the third signal processing unit to perform automatic gain
control with the second sensitivity.

The signal processing unit may include a first signal
processing unit configured to process VHF-L band signal, a
second signal processing unit configured to process VHF-H
band signal, a third signal processing unit configured to
process signal 1n a band corresponding to UHD channel of
UHF signal band, and a fourth signal processing unit con-
figured to process signal in UHF signal band other than band
corresponding to UHD channel, the controller controls the
first, second and fourth signal processing units to perform
automatic gain control with the first sensitivity, and controls
the third signal processor to perform automatic gain control
with the second sensitivity.

The third signal processing unit may further include a first
filter configured to filter a preset frequency band not corre-
sponding to a broadcast signal in the input signals.

Each of the first to fourth signal processing units may
include a plurality of amplifiers configured to amplity a level
of the mput signals, a plurality of automatic gain control
units comprising automatic gain control circuitry each con-
nected to the plurality of amplifiers and configured to adjust
the level of the amplified signals with a preset value and to
output the result, a second filter configured to output only a
signal from among the adjusted signals that 1s in a band
corresponding to the selected channel, and a mixer config-
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ured to be receive the signals output from the second filter,
to down-convert the signals and to output the result.

In the above example, when the level of the input signals
1s changed, the plurality of automatic gain control units each
connected to the plurality of amplifiers of the first, the
second and the fourth signal processing units adjust the
signals with the first sensitivity so that the changed level of
the signals 1s maintained at the preset level value, and output
the result.

When the level of the input signals 1s changed, the
plurality of automatic gain control units each connected to
the plurality of amplifiers of the fourth signal processing unit
may adjust the signals with the second sensitivity so that the
level of the signals 1s maintained at the preset level value
only when the changed level of the signals 1s outside a preset
range of the preset level value, and output the result.

The band corresponding to the UHD channel may be 698
MHz to 806 MHz.

The broadcast receiving apparatus may further include a
communication unit comprising communication circuitry
configured to transmit the demodulated signals to an exter-
nal device.

The broadcast receiving apparatus may further include a
display configured to display an image corresponding to the
demodulated signals.

In an example embodiment, a method of controlling a

broadcast receiving apparatus 1s provided, which may
include mputting signals, amplifying a signal of a selected
channel from among the mput signals, and performing
automatic gain control the amplified signal to maintain a
predetermined level value and outputting the amplified
signal maintaining the predetermined level value, and
demodulating the signals output from the signal processing
unit. In response to the selected channel being a signal 1n a
first frequency band, performing automatic gain control with
the first sensitivity with respect to the amplified signal, and
in response to the selected channel being a signal included
in a second frequency band, performing automatic gain
control with the second sensitivity less sensitive than the
first sensitivity with respect to the amplified signal. The
second frequency band 1s an ultra high frequency signal
band, and the first frequency band 1s a frequency band
different from a ultra high frequency signal band.
In an example, the outputting comprises, when the
selected channel 1s a channel 1n a second frequency band,
performing automatic gain control only when a level value
of the amplified signal 1s outside a preset range.

The outputting comprises, in response to the selected
channel being a channel 1n the first frequency band, per-
forming automatic gain control with respect to a level value
of the amplified signal at a speed corresponding to the first
sensitivity, and 1n response to the selected channel being a
channel 1n the second frequency band, performing automatic
gain control with respect to a level value with respect to the
amplified signal at a speed corresponding to the second
sensitivity. A speed corresponding to the second sensitivity
1s slower than a speed corresponding to the first sensitivity.

The control method may further include filtering a preset
frequency band not corresponding to a broadcast signal 1n
the mput signals, the band corresponding to the selected
channel 1s any one of bands corresponding to very high
frequency-low (VHF-L) signal band, very high frequency-
high (VHF-H) signal band, band corresponding to UHD
channel of ultra high frequency (UHF) signal band, and
UHF signal bands other than the band corresponding to the
UHD channel.
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The outputting may include amplifying a level of the
input signals, adjusting the level of the amplified signals to
a preset value, outputting only a signal from among the
adjusted signals that 1s 1n a band corresponding to the
selected channel, and down-converting the output signal that
1s 1 the band corresponding to the selected channel and
outputting the result.

When the band corresponding to the selected channel 1s
the VHF-L band, the VHF-H band and the UHF signal band
other than the band corresponding to the UHD channel, and
when the level of the mput signals 1s changed, the adjusting
may 1nclude adjusting the signals with a first sensitivity so
that the changed level of the signals 1s maintained at the
preset level value.

When the band corresponding to the selected channel 1s
the band corresponding to the UHD channel, and when the
level of the input signals 1s changed, the adjusting may
include adjusting the signals with the second sensitivity so
that the level of the signals 1s maintained at the preset level
value only when the changed level of the signals 1s outside
a preset range ol the preset level value.

The control method may further include transmitting the
demodulated signals to an external device.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and/or other aspects, features and attendant
advantages of the present disclosure will be more apparent
and readily appreciated from the following detailed descrip-

tion, taken 1 conjunction with the accompanying drawings,
in which like reference numerals refer to like elements, and
wherein:

FIG. 1 1s a diagram 1illustrating a relationship between a
broadcast rece1ving apparatus and a mobile device according
to an example embodiment;

FIGS. 2 and 3 are diagrams illustrating an example of
frequencies of broadcast signal and LTE communication
signal;

FIG. 4 1s a block diagram illustrating an example con-
figuration of a broadcast receiving apparatus according to an
example embodiment;

FIG. 5 1s a block diagram illustrating an example con-
figuration of a broadcast receiving apparatus according to an
example embodiment;

FIG. 6 1s a block diagram illustrating an example con-
figuration of a signal processing umt included 1n the broad-
cast recerving apparatus illustrated in FIG. 4;

FIGS. 7, 8 and 9 are diagrams illustrating example
configurations of a broadcast receiving apparatus according
to various example embodiments; and

FIG. 10 1s a flowchart illustrating an example control
method of a broadcast receiving apparatus according to an
example embodiment.

DETAILED DESCRIPTION

Various modifications may be made to the wvarious
example embodiments of the present disclosure, and certain
example embodiments will be described below in greater
detail with reference to attached drawings. However, 1n the
present disclosure, the expression “comprise’ or “consist of”
1s not intended to limit the scope of the characteristic,
number, or certain embodiment, but should be 1nstead under-
stood as encompassing all the modifications, equivalents to
replacements that are included in the concept and technical
concept as disclosed herein. Further, 1n explaining the pres-
ent disclosure, any specific explanation on a well-known
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related configuration or function deemed to obscure the gist
of the present disclosure will be omitted.

The expression, “first,” “second,” and so on may be used
in describing a variety of elements, but these elements
should not be limited to the expression. The expressions are
used only for the purpose of distinguishing one element
from another.

The expressions used herein are only for describing
certain example embodiments, and not intended to limit the
scope of the disclosure. Unless otherwise specified, a sin-
gular expression includes a plural expression. The expres-
s1on 1s used to designate an existence of steps, operations,
clements, components or a combination of these, but should
not be understood as precluding an existence or a possibility
of adding one or more of other characteristics, numbers,
steps, operations, elements, components or a combination of
these.

In explaimng example embodiments, a “module” or
“unit” may be provided to perform at least one function or
operation and can be implemented as hardware or software,
or as a combination of hardware and software. Further, a
plurality of “modules™ or “umits” may be integrated into at
least one module to be implemented by at least one proces-
sor (not illustrated), except for when 1t 1s necessary that the
“modules™ or “units” are implemented as specific hardware.

The broadcast receiving apparatus 100 as used herein may
refer, for example, to a display apparatus provided with a
display that can process externally-received signals and
display the same on 1tself. However, the broadcast receiving
apparatus 100 1s not limited to the specific example provided
above. Accordingly, the broadcast receiving apparatus 100
may be implemented as a form of a tuner to extract signals
corresponding to a tuned channel from the received signals,
or a set-top box that 1s provided with a tuner and transmuits
the signals of the tuned channel to a separate display
apparatus.

FIG. 4 1s a block diagram illustrating an example con-
figuration of a broadcast recerving apparatus according to an
example embodiment.

Referring to FIG. 4, a broadcast recerving apparatus 100
according to an example embodiment may include an 1nput
(e.g., including mput circuitry) 110, a signal processing unit
(e.g., including signal processing circuitry) 120, a demodu-
lator 130, and a controller (e.g., mncluding processing cir-
cuitry) 140.

The mmput 110 may include various input circuitry and
receive signals from a broadcasting station or a satellite 1n a
wired or wireless manner. For example, the input 110 may
receive broadcast signals via antenna or cable.

The s1gnal processing unit 120 may include various signal
processing circuitry and amplity only the signals in the band
that corresponds to selected channel among the signals
received from the mput 110, and automatic gain control with
a first sensitivity so that the amplified signal maintains a
preset level value, and then output the result. For example,
the signal processing unit 120 may remove noise of the
frequency band corresponding to the tuned channel, adjust
to a preset level value, and deliver the result to the demodu-
lator 130.

Meanwhile, the signal processing umt 120 may be con-
figured with a plurality of signal processing units, and for the
purpose of eflective signal processing, the signal processing,
units for processing signals may vary according to the
frequency bands corresponding to a plurality of channels.
For example, by defining about 30 MHz to about 300 MHz
bands to be the very high frequency (VHF) signal bands, and
defining about 300 MHz to 3000 MHz bands to be the ultra
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6

high frequency (UHF) signal bands, the VHF signal bands
may then be divided into VHF-low (VHF-L) s1ignal band that
includes about 54 MHz to about 88 MHz bands, and
VHF-high (VHF-H) signal band that includes about 174
MHz to about 216 MHz bands. Further, the UHF signal

region may be divided into a signal band that corresponds to

the ultra-HD (UHD) channel, and other bands.

Accordingly, a plurality of signal processing units may
cach be provided with configurations to process the signals
received from the mput 110. The detailed configuration of
the signal processing unit 120 will be described in greater
detail below with reference to FIG. 6.

The demodulator 130 may demodulate the signals pro-
cessed and output from the signal processing unit 120.
Specifically, The demodulator 130 may demodulate the
signals processed and output from the signal processing unit
120 1nto digital transport stream signals.

The controller 140 may include various processing cir-
cuitry and controls the overall operation of broadcast rece1v-
ing apparatus 100. Specifically, the controller 140 may
control the signal processing unit 120 so that the signal
received from the mput 110 1s processed and then delivered
to the demodulator 130. In this case, the controller 140 may
determine a frequency corresponding to a channel selected
by a user, and perform other signal processing based on the
determined frequency. Specifically, the controller 140 may
control to perform signal processing in a signal processing
umt corresponding to a determined frequency among a
plurality of signal processing units.

Meanwhile, when the selected channel 1s 1n the band other
than the UHF range signal, the controller 140 may control
the signal processing unit 120 to perform automatic gain
control with the first sensitivity. In an example, the first
sensitivity may refer to a sensitive reaction that may be
performed when the level of 1input to the broadcast receiving
apparatus 100 1s changed, 1n order to maintain the level of
the changed signal to a preset level value. Specifically, when
a level of an input signal exceeds a level range correspond-
ing to a first sensitivity based on a predetermined level
value, the controller 140 may perform automatic gain con-
trol to maintain the predetermined level value and output the
same.

Meanwhile, when the selected channel 1s the signal 1n the
UHF range, the controller 140 may control the signal
processing unit 120 to perform automatic gain control with
a second sensitivity that i1s less sensitive than the {first
sensitivity. In an example, the second sensitivity may be
applied when the level of input to the broadcast receiving
apparatus 100 1s changed, 1n which case the signal process-
ing unit 120 may be controlled to perform automatic gain
control with respect to the signal level only when the
changed level of the signal 1s outside a predetermined range
corresponding to a second sensitivity based on a predeter-
mined level value. In this case, a level range corresponding
to the first sensitivity may be less than that corresponding to
the second sensitivity. For example, when the selected
channel 1s UHF range signal, the controller 140 may control
the signal processing unit 120 to not perform automatic gain
control when the level of the amplified input signal 1s within
a preset range of level value, so as to adjust the level of the
signal with a lower sensitivity. In an example, the selected
channel may be UHD channel, and the band corresponding
to the UHD channel may be 698 MHz to 806 MHz. In an
example, the level of mput to the broadcast receiving
apparatus 100 may be varied because of the influence of the
LTE signal of an external mobile device.
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However, even though it has been described by way of
non-limiting example that the controller 140 performs auto-
matic gain control with the first sensitivity or the second
sensitivity, at the time of actual implementation, 1t may be
implemented in the form of adaptively adjusting sensitivity
according to the situation. For example, the controller 140
may differently set a level range corresponding to a sensi-
tivity corresponding to the situation and perform automatic
gain control.

Meanwhile, the controller 140 may compare a peak point
of the level of the amplified signal with a peak point of a
preset level value and when a difference between the peak
points exceeds a preset value, may lower the peak point of
the preset level value so that the controller 140 may reduce
fluctuation of the signals provided to the demodulator 130
by way of decreasing the adjustment of signal level. Further,
the controller 140 may reduce fluctuation of the signals
provided to the demodulator 130 by decreasing the speed of
adjusting the signal level.

As described above, when the selected channel 1s UHF
range signal, by adjusting the signal level of the signal that
vartes more Irequently due to LTE signal with a lower
sensitivity or by decreasing signal level adjustment or speed,
it 1s possible to reduce the fluctuation of the signals provided
to the demodulator 130 and thus provide optimum stability
and viewing condition for the selected channel.

Although 1t 1s described that each feature i1s a separate
feature, at the time of actual implementation, each feature
may be implemented as a single chip.

While simplified configuration of the broadcast receiving
apparatus 100 has been described above, it 1s to be noted that
the broadcast receiving apparatus 100 may include the
configuration as 1illustrated in FIG. 5. Accordingly, a more
detailed configuration of the broadcast receiving apparatus
100 will be described below with reference to FIG. 5.

FIG. 5 1s a block diagram illustrating an example con-
figuration of a broadcast recerving apparatus according to an
example embodiment.

Referring to FIG. 5, a broadcast receiving apparatus
according to example embodiments may be configured with
an mput (e.g., including input circuitry) 110, a signal pro-
cessing unit (e.g., including signal processing circuitry) 120,
a demodulator 130, a controller (e.g., including processing
circuitry) 140, a signal separator (e.g., imncluding signal
separating circuitry) 145, an A/V processor (e.g., including
A/V processing circuitry) 150, an audio output (e.g., includ-
ing audio output circuitry) 155, a GUI unit (e.g., including
GUI circuitry) 160, a display 165, a storage 170, a commu-
nication unit (e.g., including communication circuitry) 175,
and a manipulator (e.g., including input circuitry) 180.

The operations of the input 110, signal processing unit
130 and the demodulator 130 will not be repeated below, but
will be referenced to above with reference to FIG. 4.

The signal separator 145 may include various circuitry
that separates broadcast signal (e.g., transport stream signal)
into 1mage signal, audio signal, and additional information
signal. Specifically, the signal separator 145 may separate
the transport stream signal delivered through the demodu-
lator 130 nto image signal, audio signal and additional
information signal. The signal separator 145 then transmuits
the 1mage signal and audio signal to the A/V processing unit
150.

The A/V processing unit 150 may include various A/V
processing circuitry and performs signal processing (e.g.,
video decoding, video scaling, audio decoding, and so on)
for the 1mage signal and audio signal received from the
signal separation unit 145 and the storage 170. The A/V
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processing unit 150 outputs the image signal to the GUI unit
160, and outputs the audio signal to the audio output 155.

When the received image and audio signals are stored at
the storage 170, the A/V processing unit 150 may output a
compressed form of image and audio signals to the storage
170.

The audio output 155 may include various audio output
circuitry that converts the audio signal received from the
A/V processing unit 150 mto a sound, and outputs the same
to a speaker (not 1llustrated) or to an external device con-
nected via an external output terminal (not illustrated).

The GUI unmit 160 may include various circuitry that
generates graphic user mterface (GUI) to be provided to a
user. The GUI unit 160 then adds the generated GUI to an
image outputted from the A/V processing unit 150.

The display 165 may display an image corresponding to
the transport stream signal demodulated by the demodulator
130. For example, the display 165 may display a GUI-added
1mage.

The storage 170 may store image content. Specifically, the
storage 170 may be provided with the image content com-
posed ol compressed image and audio from the A/V pro-
cessing unit 150 and store the same, and may output the
stored 1mage content to the A/V processing unit 150 under
control of the control unit 190. Meanwhile, the storage 170
may be implemented in various forms, such as, for example,
and without limitation, a hard disk, a non-volatile memory,
a volatile memory, or the like.

The communication unit 175 may include various com-
munication circuitry and transmit the demodulated transport
stream signal to an external device. Specifically, the com-
munication unit 175 may transmit processed signal when the
broadcast receirving apparatus 1s not provided with the
display 165 such that an external display device has to
display the image of the tuned channel. Meanwhile, 1n an
example 1 which the broadcast receiving apparatus 1is
provided with the display 165 and is thus capable of dis-
playing the processed signal itself, the input 110 may play a
role of the communication unit 175.

The manipulation unit 180 may include various circuitry
for recetving an input and may be implemented for example,
and without limitation, as a touchscreen, a touchpad, a key
button, a keypad, or the like, to provide a user’s manipula-
tion on the broadcast receiving apparatus. Specifically, the
user may control the operation of the broadcast receiving
apparatus 100 by selecting a channel to watch, and so on,
using the manipulation unit 180.

The controller 140 may include various processing cir-
cuitry and controls the overall operation of the broadcast
receiving apparatus 100. Specifically, the controller 140 may
control the A/V processing unit 150, the GUI unit 160 and
the display 165 so that an 1mage 1s displayed 1n response to
a control command 1nput through the manipulation unit 180.

While 1t 1s described by way of non-limiting example with
reference to FIG. 5 that the functions described above are
implemented 1n only the broadcast receiving apparatus that
receives and displays broadcast, 1t 1s to be understood that
the signal processing apparatus and signal processing
method described below are equally applicable to any broad-
cast recerving apparatus that can display images. Further,
while 1t 1s 1llustrated and described above that the broadcast
receiving apparatus has a TV form that includes signal
processing configuration, i1t 1s to be understood that in a
non-limiting example, the broadcast receiving apparatus
may be a tuner or a set-top box that does not display the
signal-processed 1mage, but sends the signal-processed
image to a separate display device.
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Meanwhile, while only one signal processing unit 120 1s
exemplified above, it 1s to be noted that a plurality of signal
processing units 120 may be configured according to ire-
quency of the channel. This will be described in greater
detail below with reference to FIGS. 7 to 9.

As described above, according to example embodiments,
when the selected channel 1s UHF range signal, the broad-
cast receiving apparatus may adjust the signal level of the
signal that varies more frequently due to LTE signal with a
lower sensitivity, or may decrease the signal level adjust-
ment or speed, thereby reducing the fluctuation of the signals
provided to the demodulator 130 and providing optimum
stability and viewing condition for the selected channel.

FIG. 6 1s a block diagram illustrating an example con-
figuration of a signal processing unit included 1n the broad-
cast receirving apparatus 1illustrated in FIG. 4.

Referring to FIG. 6, the signal processing unit 120 of the
broadcast receiving apparatus 120 according to an example
embodiment may include various signal processing circuitry
including, for example, and without limitation, a first filter
121, an amplifier 122, an automatic gain controller (AGC
unit including various automatic gain control circuitry) 123,
a second filter 124, and a mixer 125.

The first filter 121 may filter a preset frequency band that
does not correspond to broadcast signal, among the signals
inputted by the input unit. Specifically, the first filter 121
may remove the LTE signal region that does not correspond
to the broadcast signal. In an example, the first filter 121 may
be at least one of high pass filter, low pass filter, and band
stop filter. For example, when the user-selected channel 1s
UHD channel 54, the first filter 121 may be the high pass
filter or band stop filter to remove the L'TE signal 1n a band
under 753 MHz corresponding to the selected channel.

Meanwhile, while 1t 1s described above that the signal
processing unit 120 includes the first filter 121, in actual
implementation, the signal processing unit 120 may be
configured 1n a form that does not include the first filter 121,
in which case the signal received from the input may be
provided directly to the amplifier 122.

The amplifier 122 may amplify the level of the mput
signals. Specifically, the amplifier 122 may amplify a weak
signal received at the input, and when the first filter 121 1s
provided, may amplily the level of the L'TE signal-removed
signal. In this example, the amplifier 122 may be low noise
amplifier (LNA) and may reduce the overall noise figure of
the signal. Specifically, the parameter amplifier, the low
noise transistor amplifier, the major amplifier, and so on may
be used, and room-temperature parametric amplifier, gal-
lium arsenide (GaAs), field effect transistor (FET), or the
like, without limitation, which have been made available by
the development in the semiconductor technology may also
be used.

The automatic gain control (AGC) umt 123 may adjust
the level of the amplified signal with a preset value. Spe-
cifically, the AGC unit 123 1s configured to control the gain
of the amplifier, e.g., control the strength of the signal so as
to maintain the strength of the automatically-outputted sig-
nal constantly to a preset level value. The preset level value
may be determined according to information of the demodu-
lator included 1n the broadcast receiving apparatus.

Meanwhile, although not illustrated, the controller may
control the AGC unit 123 to control the strength of the signal
with different sensitivities depending on frequency domains.
This will be described 1n greater detail below with reference
to FIGS. 7 to 9.

The second filter 124 may output only the signals of the
band corresponding to a selected channel, among the signals
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level-adjusted by the AGC unit 123. Specifically, the second
filter 124 may pass only the signals of the band correspond-
ing to the selected channel and then output the signals to the
mixer 125 for further processing. In this example, the second
filter 124 may be at least one of the high pass filter, low pass
filter, and band pass filter.

The mixer 125 may receive the signals output from the
second filter 124 and down-convert the signals. Specifically,
in order to {facilitate transmission, the mixer 125 may
down-convert the signals so that the signals formed as high
frequency signals can be processed at the demodulator. For
example, the mixer 125 may down-convert the signals
having intermediate frequency of approximately 666 MHz
to about 5 MHz. In this example, the down-converted center
frequency may be determined by the information of the
demodulator.

Meanwhile, while 1t has been 1illustrated and described
above by way of non-limiting example for convenience of
explanation that the signals output from the second filter 124
are directly input to the mixer 1235, 1n actual implementation,
there may be one or more amplifiers and one or more AGC
units provided to adjust the signal level more accurately.

Meanwhile, although not 1llustrated, the broadcast recerv-
ing apparatus may additionally include an amplifier 122
included 1n the signal processing unit 120, a plurality of
amplifiers other than the second filter 124, an AGC unit
connected to the amplifier, and a plurality of filters serving
as the second filter so as to extract the frequency band
corresponding to the selected channel more accurately and
implement the strength of the signal as desired by the
demodulator 130.

FIGS. 7, 8 and 9 are diagrams illustrating example
configurations of a broadcast receiving apparatus according
to various example embodiments.

FIG. 7 illustrates an example broadcast receiving appa-
ratus 100-1 that includes a controller (e.g., including pro-
cessing circuitry) 140 to control the AGC unit 123, accord-
ing to an example embodiment.

Referring to FIG. 7, the broadcast receiving apparatus
100-1 may include an mput 110, a balun 115, a signal
processing unit (e.g., including signal processing circuitry)
120, a demodulator 130, and a controller (e.g., including
processing circuitry) 140.

The broadcast receiving apparatus 100-1 may receive the
signals from the mput 110, convert the signals to ditlerential
signals via the balun 115 and then deliver the signals to the
amplifier 122 of the signal processing unit 120. In this
example, the balun 115 may be a coupling device that 1s used
to remove 1nterferences of the image signal and the audio
signal and to ensure that both do not influence each other.

Meanwhile, the signal processing unit 120 may include
various signal processing circuitry, mcluding a plurality of
signal processing units configured to distinguish and process
the signals according to frequency domains corresponding to
a plurality of channels. Specifically, the signal processing
umt 120 may include a signal processmg unit to process the
VHEF-L band signals, a signal processing unit to process the
VHF-H band signals, and a signal processing unit to process
the UHF range signal band.

For convenience of explanation, example embodiments
will be described below with reference to a signal processing
unit to process the UHF range signal band susceptible to
influence of LTE signals.

The signal processing unit to process the UHF range
signal band may include various signal processing circuitry,
such as, for example, and without limitation, an amplifier

122, a second filter 124 and a mixer 125, in which the
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amplifier 122 may be connected to an AGC unit 123. In the
above example, 1n order to implement the level of signal
desired by the demodulator more accurately, more amplifiers
may be provided, and an AGC unit connected to the ampli-
fier may be further provided. Meanwhile, configurations of
the signal processing unit to process the VHF-L band signals
and the signal processing unit to process the VHF-H band
signals will not be redundantly described in detail below, as
the configurations are identical to that of the signal process-
ing unit to process the UHF range signal band.

Meanwhile, although FIG. 7 1llustrates that the AGC umt
123 1s connected only to the signal processing unit to process
the UHF range signal band, in actual implementation, the
AGC unit 123 may also be connected to an amplifier to
amplify the VHF-L band signals and to an amplifier to
amplity the VHF-H band signals, and each of the amplifiers
may be connected to AGC umnit, respectively.

Meanwhile, 1n order to extract the frequency band corre-
sponding to a selected channel more accurately and deliver
the same to the demodulator 130, the broadcast receiving
apparatus 100-1 may further include a plurality of amplifiers
in addition to the signal processing unit 120, a plurality of
filters serving as the second filter, and AGC units connected
to a plurality of amplifiers.

In the above example, a plurality of AGC units 1included
in the signal processing unit 120 may adjust the level of
radio frequency (RF), and a plurality of AGC units provided
in addition to the signal processing unit 120 may adjust the
level of intermediate frequency (IF) down-converted by the
mixer 125 of the signal processing unit 120 and outputted.

Meanwhile, the controller 140 may be connected to a
plurality of RF AGC units included 1n the signal processing,
unit 120 and to a plurality of IF AGC units provided in
addition to the signal processing unit 120, to control the
AGC units according to the frequency band of the signals of
a selected channel.

The configurations of the respective components of the
broadcast receiving apparatus 100-1 will not be repeated in
detail below, but referenced to the description provided
above with reference to FIGS. 4 and 6.

As described above, when the selected channel 1s UHF
range signal, by adjusting the level of the signal that varies
more frequently due to LTE signal with a lower sensitivity,
it 1s possible to reduce the fluctuation of the signals provided

to the demodulator 130 and thus provide optimum and/or
improved stability and viewing condition for the selected
channel.

Meanwhile, FIG. 8 1s a diagram 1llustrating an example
broadcast recerving apparatus 100-2 that includes a control-
ler (e.g., including processing circuitry) 140 to control the
first filter 121 and the AGC unit 123, according to an
example embodiment.

Referring to FIG. 8, the broadcast receiving apparatus
100-2 may include an mput 110, a balun 115, a signal
processing unit (e.g., including signal processing circuitry)
120, a demodulator 130, and a controller (e.g., including
processing circuitry) 140.

In the above example, the signal processing unit 120 may
include a plurality of signal processing units configured to
distinguish and process the signals according to frequency
domains corresponding to a plurality of channels. Specifi-
cally, the signal processing unit 120 may include a signal
processing unit to process the VHF-L band signals, a signal
processing unit to process the VHF-H band signals, and a
signal processing unit to process the UHF range signal band.
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For convenience of explanation, example embodiments
will be described below with reference to a signal processing
unit to process the UHF range signal band susceptible to
influence of LTE signals.

The signal processing unit to process the UHF range
signal band may include various signal processing circuitry,
such as, for example, and without limitation, a first filter 121,
an amplifier 122, a second filter 124 and a mixer 125, 1n
which the amplifier 122 may be connected to an AGC umnit
123. In the above example, 1n order to implement the level
of signal desired by the demodulator more accurately, more
amplifiers may be provided, and an AGC unit connected to
the amplifier may be further provided.

Specifically, the first filter 121 may filter a preset ire-
quency band that does not correspond to broadcast signal,
among the signals mputted by the mput unit 110.

Specifically, the first filter 121 may remove the frequency
band corresponding to the LTE signal that influences the

UHF range signals.
Meanwhile, since the VHF-L band signals and VHF-H

band signals are not ifluenced by the LTE signals or
influenced significantly less than the UHF range signals, the
signal processing unit to process the VHF-L band signals
and the signal processing unit to process the VHF-H band
signals may not include filters to play a role of the first filter
121.

Meanwhile, the configurations of the signal processing
umt to process the VHF-L band signals and the signal
processing unit to process the VHF-H band signals will not
be repeated 1n detail below, as the configurations are i1den-
tical to that of the signal processing unit to process the UHF
range signal band.

Meanwhile, the components of the broadcast receiving
apparatus 100-2 other than the signal processing unit 120
illustrated 1n FIG. 8 perform the same operation as the
configuration of the broadcast receiving apparatus 100-1
illustrated i FIG. 7, which will not be repeated here.

As described above, when the selected channel 1s UHF
range signal, by removing the frequency domain that cor-
responds to LTE signals first to thus reduce the influence
from the LTE signals, and by adjusting the level of the signal
with a lower sensitivity, 1t 1s possible to reduce the fluctua-
tion of the signals provided to the demodulator 130 and thus
provide optimum stability and viewing condition for the
selected channel.

Meanwhile, FIG. 9 1s a diagram illustrating an example
broadcast receiving apparatus 100-3 that includes a control-
ler 140 to control a signal processing unit to process the
signals 1n a band corresponding to the UHD channel of UHF
signal band, the first filter 121 and the AGC umt 123,
according to an example embodiment.

Referring to FIG. 9, the broadcast receiving apparatus
100-3 may include an mput 110, a balun 115, a signal
processing unit (e.g., including signal processing circuitry)
120, a demodulator 130, and a controller (e.g., including
processing circuitry) 140.

In the above example, the signal processing unit 120 may
include a plurality of signal processing units configured to
distinguish and process the signals according to frequency
domains corresponding to a plurality of channels. Specifi-
cally, the signal processing unit 120 may include a first
signal processing unit to process the VHF-L band signals, a
second signal processing unit to process the VHF-H band
signals, a third signal processing unit to process the signals
in a band corresponding to UHD channel among the UHF
signal band, and a fourth signal processing unit to process
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the signals 1n the UHF signal band other than bands corre-
sponding to the UHD channel.

In other words, it 1s possible to add a signal processing
unit to process only the frequency band in the UHF signal
band that includes the signals corresponding to the UHD
channel susceptible to the influence of the LTE signals, such
that the L'TE signal filtering 1s not performed for the fre-
quency band that 1s not susceptible to influence of the LTE
signals and possible influence on the broadcast signal due to

filtering can be prevented.
Accordingly, since the VHF-L band signals, VHF-H band

signals and UHF signal band signals other than the bands
corresponding to the UHD channel are not influenced by the
LTE signals or influenced significantly less than the UHF
range signals, the first signal processing unit to process the
VHEF-L band signals, the second signal processing unit to
process the VHF-H band signals, and the fourth signal
processing unit to process the signals of the UHF signal band
other than the bands corresponding to the UHD channel may
not include filters to play a role of the first filter 121.

For convenience of explanation, example embodiments
will be described below with reference to the third signal
processing unit that i1s susceptible to influence of LTE
signals.

The third signal processing unit to process the band
corresponding to the UHF range signal band among the
UHF signal bands may include a first filter 121, an amplifier
122, a second filter 124 and a mixer 125, in which the
amplifier 122 may be connected to an AGC unit 123. In the
above example, 1n order to implement the level of signal
desired by the demodulator more accurately, more amplifiers
may be provided, and an AGC unit connected to the ampli-
fier may be further provided.

Specifically, the first filter 121 may filter a preset fre-
quency band that does not correspond to broadcast signal,
among the signals mputted by the input unit 110. Specifi-
cally, the first filter 121 may remove the frequency band
corresponding to the L'TE signal that influences the band
corresponding to the UHF channel among the UHF signal
bands.

Meanwhile, the configurations of the first signal process-
ing unit to process the VHF-L band signals, the second
signal processing unit to process the VHF-H band signals,
and the fourth signal processing unit to process the signals
of the UHF signal band other than the band corresponding
to the UHF channel are identical to the configuration of the
third signal processing umt and will not be redundantly
described below.

Meanwhile, components of the broadcast receiving appa-
ratus 100-3 other than the signal processing unit 120 illus-
trated 1n FIG. 9 that perform the same operation as the
components ol the broadcast receiving apparatus 100-1
illustrated 1n FIG. 7, will not be repeated here.

As described above, i1t 1s possible to add a separate signal
processing unit to process only the signals of the frequency
band 1n the UHF range that corresponds to the UHD channel
that 1s susceptible to the influence of the LTE signals, such
that the L'TE signal filtering 1s not performed for the fre-
quency band that 1s almost not susceptible to influence of the
LTE signals. Accordingly, possible influence on the broad-
cast signal due to filtering can be prevented.

Further, for the signals 1n a band that corresponds to a
UHF channel susceptible to the influence of the LTE signals,
by reducing the influence from the LTE signals and by
adjusting the level of the signal with a lower sensitivity, it 1s
possible to reduce the fluctuation of the signals provided to
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the demodulator 130 and thus provide optimum stability and
viewing condition for the selected channel.

FIG. 10 1s a flowchart illustrating an example control
method of a broadcast receiving apparatus according to an
example embodiment.

At S1001, the broadcast receiving apparatus may be
receive input signals.

At S1002, the broadcast recerving apparatus may amplity
only the signals corresponding to a selected channel. Spe-
cifically, the broadcast receiving apparatus may amplify the
iput signals and then extract a frequency domain corre-
sponding to the selected channel. Meanwhile, the broadcast
receiving apparatus may amplify filtered signals, after fil-
tering a preset Irequency band not corresponding to a
broadcast signal from the mputted signals. In this example,
the preset frequency band not corresponding to the broadcast
signal may be a communication signal, e.g., a LTE signal.

At S1003, the broadcast receiving apparatus may perform
AGC so that the signal maintains a preset level value.
Specifically, the broadcast receiving apparatus may adjust
the level of signal with different methods according to the
frequency band of the signal corresponding to a selected
channel, and thus can automatically control the gains. For
example, when the signal corresponding to the selected
channel 1s the signal included in the VHF range, the broad-
cast receiving apparatus may AGC the signals with a first
sensitivity so that the signals maintain a preset level value.
Meanwhile, when the signal corresponding to the selected
channel 1s the signal included in the UHF range, the broad-
cast receiving apparatus may AGC the signals with a second
sensitivity that 1s less sensitive than the first sensitivity.
Specifically, when the signal corresponding to the selected
channel 1s included 1n the UHF range, the broadcast receiv-
ing apparatus may perform AGC of the signal only when the
signal exceeds the preset range of the preset level value. In
this example, the broadcast receiving apparatus may AGC
with the second sensitivity only the signal band that corre-
sponds to the UHD channel included in the UHF. In this
example, the broadcast receiving apparatus may be addi-
tionally provided with a separate signal processing unit to
process the signals of the signal band corresponding to the
UHD channel included 1n the UHF.

Meanwhile, although not 1llustrated, the broadcast rece1v-
ing apparatus may extract the signals of the band corre-
sponding to a selected channel using a {filter. Specifically,
filters for extracting frequency bands corresponding to a
plurality of signal processing units may be allocated respec-
tively to extract the signals of the bands corresponding to the
selected channel. The extracted frequency band may be
down-converted and output for the demodulation at the
demodulator. It 1s possible that the process of amplification,
AGC and filtering may be repeated several times 1n order to
extract the frequency band corresponding to a selected
channel more accurately and to achieve the level of signal as
desired by the demodulator.

At S1004, the broadcast receiving apparatus may
demodulate the processed signals. Specifically, the broad-
cast recerving apparatus may demodulate the signals, which
are amplified, extracted and level-adjusted and then output-
ted, into digital transport stream signals.

As described above, 1t 1s possible to add a separate signal
processing unit to process only the signals of the frequency
band 1n the UHF range that corresponds to the UHD channel
that 1s susceptible to the influence of the LTE signals, such
that the L'TE signal filtering 1s not performed for the fre-
quency band that 1s almost not susceptible to intluence of the
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LTE signals. Accordingly, possible influence on the broad-
cast signal due to filtering can be prevented.

Further, when the selected channel 1s UHF range signal,
by removing the frequency domain that corresponds to LT
signals first to thus reduce the intluence from the LT
signals, and by adjusting the level of the signal with a lower
sensitivity, 1t 1s possible to reduce the fluctuation of the
signals provided to the demodulator 130 and thus provide
optimum stability and viewing condition for the selected
channel.

The foregoing example embodiments and advantages are
merely examples and are not to be construed as limiting the
example embodiments. The present teaching can be readily
applied to other types of apparatuses. Also, the description
of the example embodiments of the present disclosure is
intended to be illustrative, and not to limit the scope of the
claims.

(L) L4l

What 1s claimed 1s:

1. A broadcast receiving apparatus, comprising:

an 1nput comprising mput circuitry configured to receive
input signals;

a signal processing umt comprising signal processing
circuitry configured to amplify a signal of a selected
channel from among the input signal, and to perform
automatic gain control to control the amplified signal to
maintain a predetermined level value and to output the
amplified signal which maintains the predetermined
level value;

a demodulator configured to demodulate the signals out-
put from the signal processing unit; and

a controller configured to control an operation of the
signal processing unit and the demodulator,

wherein the controller 1s configured to control the signal
processing unit to perform the automatic gain control
with a first sensitivity with respect to the amplified
signal, 1n response to the selected channel being a
signal 1n a first frequency band, and to control the
signal processing unit to perform the automatic gain
control with a second sensitivity less sensitive than the
first sensitivity with respect to the amplified signal, 1n
response to the selected channel being a signal included
in a second frequency band, and

wherein the second frequency band 1s an ultra high
frequency (UHF) band, and the first frequency band is
a Irequency band different from the ultra high fre-
quency (UHF) band.

2. The broadcast receiving apparatus of claim 1, wherein,
when the selected channel 1s a channel 1n a second frequency
band, the controller 1s configured to control the signal
processing unit to perform automatic gain control only when
a level value of the amplified signal 1s outside a preset range.

3. The broadcast receiving apparatus of claim 1, wherein
the controller 1s configured to perform automatic gain con-
trol with respect to a level value of the amplified signal at a
speed corresponding to the first sensitivity, in response to the
selected channel being a channel 1n the first frequency band,
and to perform automatic gain control with respect to a level
value of the amplified signal at a speed corresponding to the
second sensitivity, 1n response to the selected channel being
a channel 1n the second frequency band, and

wherein a speed corresponding to the second sensitivity 1s
slower than a speed corresponding to the first sensitiv-
ity.

4. The broadcast receiving apparatus of claim 1, wherein

the signal processing unit comprises:

10

15

20

25

30

35

40

45

50

55

60

65

16

a first signal processing unit comprising first signal pro-
cessing circuitry configured to process a signal 1 a
very high frequency-low(VHF-L) signal band;

a second signal processing unit comprising second signal
processing circuitry configured to process a signal in a
very high frequency-high(VHF-H) signal band; and

a third signal processing unit comprising third signal
processing circuitry configured to process a signal 1n an
ultra high frequency(UHF) signal band,

the controller 1s configured to control the first and second
signal processing units to perform automatic gain con-
trol with the first sensitivity, and to control the third
signal processing unit to perform automatic gain con-
trol with the second sensitivity.

5. The broadcast receiving apparatus of claim 1, wherein

the signal processing unit comprises:

a first signal processing unit comprising first signal pro-
cessing circuitry configured to process a signal 1n a
very high frequency-low signal band;

a second signal processing unit comprising second signal
processing circuitry configured to process a signal 1n a
very high frequency-high signal band;

a third signal processing unit comprising third signal
processing circuitry configured to process a signal in a
band corresponding to a UHD channel 1n an ultra high
frequency signal band;

a fourth signal processing unit comprising fourth signal
processing circuitry configured to process a signal 1n a
ultra high frequency signal band other than a band
corresponding to a UHD channel,

wherein the controller 1s configured to control the first,
second and fourth signal processing units to perform
automatic gain control with the first sensitivity, and to
control the third signal processor to perform automatic
gain control with the second sensitivity.

6. The broadcast receiving apparatus of claim 5, wherein
the third signal processing unit further comprises a first filter
configured to filter a preset frequency band not correspond-
ing to a broadcast signal 1n the mput signals.

7. The broadcast receiving apparatus of claim 5, wherein
cach of the first to fourth signal processing units comprises:

a plurality of amplifiers configured to amplity a level of
the input signals;

a plurality of automatic gain control units each connected
to the plurality of amplifiers and configured to adjust
the level of the amplified signals with a preset value and
to output the result;

a second filter configured to output only a signal among
the adjusted signals that 1s 1n a band corresponding to
the selected channel; and

a mixer configured to be receive signals output from the
second filter, to down-convert the signals and to output
the result.

8. The broadcast receiving apparatus of claim 7, wherein,
when the level of the mput signals 1s changed, the plurality
of automatic gain control umts each connected to the plu-
rality of amplifiers of the first, the second and the fourth
signal processing units are configured to adjust the signals
with the first sensitivity so that the changed level of the
signals 1s maintained at the preset level value, and to output
the result.

9. The broadcast receiving apparatus of claim 7, wherein,
the plurality of automatic gain control units each connected
to the plurality of amplifiers of the third signal processing
unmt are configured to adjust the signals with the second
sensitivity so that the level of the signals 1s maintained at the
preset level value only when a changed level of the signals
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1s outside a preset range of the preset level value, when the
level of the input signals 1s changed, and to output the result.

10. The broadcast recerving apparatus of claim 5, wherein
the band corresponding to the UHD channel 1s 698 MHz to
806 MHz.

11. The broadcast recerving apparatus of claim 1, further
comprising a communication unit comprising communica-
tion circuitry configured to transmit the demodulated signals
to an external device.

12. The broadcast receiving apparatus of claim 1, further
comprising a display configured to display an image corre-
sponding to the demodulated signals.

13. A method of controlling a broadcast receiving appa-
ratus, comprising:

inputting signals;

amplifying a signal of a selected channel among the input

signals,

performing automatic gain control on the amplified signal

to maintain a predetermined level value,

outputting the amplified signal which maintains the pre-

determined level value; and

demodulating the signals output from the signal process-

ing unit,

performing automatic gain control with a first sensitivity

with respect to the amplified signal 1n response to the
selected channel being a signal 1n a first frequency
band, and performing automatic gain control with a
second sensitivity less sensitive than the first sensitivity
with respect to the amplified signal 1n response to the
selected channel being a signal included 1n a second
frequency band,

wherein the second frequency band 1s an ultra high

frequency signal band, and the first frequency band 1is
a frequency band different from a ultra high frequency
signal band.

14. The method of claam 13, wherein the outputting
comprises, performing automatic gain control only when a
level value of the amplified signal 1s outside a preset range
when the selected channel 1s a channel 1n a second frequency
band.

15. The method of claam 13, wherein the outputting
comprises performing automatic gain control with respect to
a level value of the amplified signal at a speed corresponding
to the first sensitivity , 1n response to the selected channel
being a channel 1n the first frequency band, and performing
automatic gain control with respect to a level value with
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respect to the amplified signal at a speed corresponding to
the second sensitivity in response to the selected channel
being a channel 1n the second frequency band,
wherein a speed corresponding to the second sensitivity 1s
slower than a speed corresponding to the first sensitiv-
ity.
16. The method of claim 13, further comprising filtering
a preset Irequency band not corresponding to a broadcast
signal 1n the put signals,
wherein the band corresponding to the selected channel 1s
any one of bands corresponding to very high fre-
quency-low (VHF-L) signal band, very high frequency-
high (VHF-H) signal band, a band corresponding to a
UHD channel of an ultra high frequency (UHF) signal
band, and UHF signal bands other than the band
corresponding to the UHD channel.
17. The method of claam 16, wherein the outputting
COMprises:
amplifying a level of the input signals;
adjusting the level of the amplified signals to a preset
value:
outputting only a signal among the adjusted signals that 1s
in a band corresponding to the selected channel; and
down-converting the output signal that 1s 1 the band

corresponding to the selected channel and outputting
the result.

18. The method of claim 17, wherein, when the band
corresponding to the selected channel 1s the VHF-L band,
the VHF-H band and the UHF signal band other than the
band corresponding to the UHD channel, and when the level
of the mput signals 1s changed, the adjusting comprises
adjusting the signals with a first sensitivity so that the
changed level of the signals 1s maintained at the preset level
value.

19. The method of claim 17, wherein, when the band
corresponding to the selected channel 1s the band corre-
sponding to the UHD channel, and when the level of the
input signals 1s changed, the adjusting comprises adjusting
the signals with the second sensitivity so that the level of the
signals 1s maintained at the preset level value only when the
changed level of the signals 1s outside a preset range of the
preset level value.

20. The method of claim 13, further comprising transmit-
ting the demodulated signals to an external device.
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